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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 19 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohba et al. (U.S. 6242764 B1 dated June 5, 2001) in view of Gutierrez-Aitken et al. 
(U.S. 6566724 B1 dated May 20, 2003). 

3. Ohba et al. teaches the following: (a) an intrinsic semiconductor layer (1 03) 
having a thickness ti of 5um, a doping concentration below 5e14 cm-3 and producing 
(column 6, lines 16-18), (b) an n-type contact layer (107) having a thickness of 1 urn 
(column 6, lines 19-20) and p-type layer (114) (column 6, lines 28-29) having a 
thickness of 0.5 urn and doped concentration del between 1e17 and 2e18 cm-3 
(column 6, lines 19-20), and wherein td1/ti is greater than or equal to 0.17 (column 6, 
line 20 and 28); by means of a first electrode (109) electrically coupled to said first light 
absorption doped semiconductor layer (column 6, lines 19-22), and a second electrode 
(114) electrically coupled to said light absorption intrinsic semiconductor layer (column 
6, lines 16-28) (claim 19). 

Ohba et al. lacks the anticipation of explicitly teaching the following: (a)... in 
response to light absorbed by said light-absorption intrinsic semiconductor layer, 
electrical carriers that are transported therethrough; (b)... said first light absorption 
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doped semiconductor layer having a first surface thereof abutting a first surface of said 
light absorption intrinsic semiconductor layer, and producing, in response to light 
absorbed by said first light absorption doped semiconductor layer, electrical carriers that 
are transported therethrough ; and (c) extracting electrical current comprised of said 
carriers produced by and transported through said light-absorption intrinsic 
semiconductor layer and said first light absorption doped semiconductor layer (claim 
19). 

Gutierrez-Aitken et al. teaches Low Dark Current Photodiode. This invention 
reducing the dark current in a photodiode that is compatible with the Heterojunction 
Bipolar Transistor (HBT) production process thus will improve the characteristic of the 
devices such as electrical leakage, doping diffusion and ohmic contact degradation. 
Gutierrez-Aitken et al. teaches a pin photodiode (100) includes the n-layer (120) which 
is grown on top of the substrate (1 10) is particularly well-suited for the absorption of 1 .3- 
1.55 urn wavelength light (column 3, lines 2-6). The i-layer (130) n-material which is 
grown on top of the n-layer (120) material (column 3, lines 15-16), the p-layer (140) p- 
material is grown on top of the i-layer (130) (column 3, lines 19-20). The movement of 
electrons from the valence band to the conduction band enables the flow of electrical 
current between the n-layer (120) n+ material and the p-layer (140) p+ material through 
the i-layer (130) n-material (column 3, lines 29-33). 

Regarding claim 22, Ohba et al. in view of Gutierriez-Aitken et al. does not 
disclose the limitation the total thickness td1 + ti of said first light aborption doped 
semiconductor layer and said light absorption intrinsic semiconductor layer is greater 
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than v/(2f3-db) by 20% or more, where v is the saturation drift velocity of either the 
electron of the hole, whichever is smaller, in the intrinsic light-absorbing layer". 
However, the total thickness of the doped and intrinsic light absorption layers are result 
effective variables that one of ordinary skill in the art would optimize for emitting light. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention was made to have the total thickness of the doped and intrinsic light 
absorption layers is greater than v/(2B-db) by 20% or more, where v is the saturation 
drift velocity of either the electron of the hole, whichever is smaller, in the intrinsic light- 
absorbing layer, in order to maximize the amount of light emitted since it has been held 
that discovering the optimum value of a result effective variable involves only routine 
skill in the art. In re Boesch, 617 F. 2d 272, 205 USPQ 215 (CCPA 1980). 

It would be obvious to one of ordinary skill in the art, at the time the invention was 
made, to modify the structure shown in Ohba et al. with the Gutierrez-Aitken et al. 
teaching of reducing dark current in a photodiode comprises building a barrier layer into 
the structure of a photodiode with the motivation of improving the characteristic of the 
devices such as electrical leakage, doping diffusion and ohmic contact degradation. 
4. Claims 24-26 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Ohba et al. (U.S. 6242764 B1 dated June 5, 2001) in view of Gutierrez-Aitken et al. 
(U.S. 6566724 B1 dated May 20, 2003) as applied to claim 19 above, and further in 
view of Wake (U.S. 5949564 dated September 7, 1999). 

Ohba et al. and Gutierrez-Aitken et al. shows the structure substantially as 
claimed and as described in the preceding paragraphs. In addition, Ohba et al. and 
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Gutierrez-Aitken et al. teaches: 1)... the i-layer (130) material, may comprise InGaAs 
doped lightly negative and lattice-matched to InP (column 3, lines 15-18) and the total 
thickness (td1 + ti) of said first light absorption doped semiconductor layer and said light 
absorption intrinsic semiconductor layer is greater than 0.60 microns (column 6, lines 
18,21 and 28) (claim 24); 2)... absorption intrinsic semiconductor layer is greater than 
0.65 microns (column 6, lines 18,21 and 28) (claim 25); 3)... absorption intrinsic 
semiconductor layer is greater than 0.70 microns (column 6, lines 18,21 and 28) (claim 
26). 

However, Ohba et al. and Gutierrez-Aitken et al. lack the anticipation of explicitly 
teaching the following: 1 ). ..wherein, at a 3-dB bandwidth frequency of 40GHz or higher, 
(claims 24-26). 

Wake teaches Transducer suitable for use in a hybrid optical and radio 
communication system. The transducer comprises of a contact layer provide to 
facilitate ohmic contact to the photodiode since any contact potential will obstruct 
current flow. With reference to Figure 2, the photodiode (2) comprises an InGaAs 
absorber layer (6) and a thickness of 0.13 microns (column 4, lines 25-27) grown on a 
sulfur-doped InP substrate (7) (column 4, lines 27-28) and 4 microns thick dielectric 
layer (8) is used to reduce bond-pad capacitance (column 4, lines 29-31 ). The 
photodiode (2) is then mounted on a package incorporating a Wilton K-connector to 
allow characterization up to a frequency of 40 GHz (column 4, lines 37-40). 

It would be obvious to one of ordinary skill in the art, at the time the invention was 
made, to modify the structure shown in Ohba et al. with the Gutierrez-Aitken et al. 



Application/Control Number: 10/736,859 Page 6 

Art Unit: 2812 

teaching with Wake's method of forming a transducer comprising a zero-bias edge 
coupled high speed photodiode with the motivation of operating with no electrical power 
supply, i.e. in remotely sited equipment are severe for terms of cost, size, weigh, 
frequency stability and power assumption. 

Claim Objections 

5. Claim 24, 26 are objected to because of the following informalities: "at a 3-dB 
bandwidth frequency of 40 DHz or higher", should be changed to " at a 3-dB bandwidth 
frequency of 40 GHz or higher". Appropriate correction is required. 

Allowable Subject Matter 

6. Claims 20-21 , 23, 27-29 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination fails to anticipate or render obvious, 
the limitations of: 

... second light absorption doped semiconductor layer having a first surface 
thereof abutting a second surface of said light absorption intrinsic semiconductor 
layer that is spaced apart from said first surface of said light absorption intrinsic 
semiconductor layer by material of said light absorption intrinsic semiconductor 
layer therebetween, and producing: in response to light absorbed by said second 
light absorption doped semiconductor layer, electrical carriers that are 
transported therethrough,... (claim 20). 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Matsuda (U.S. 6,395,577 B1 dated May 28, 2002) teaches 
Photodetecting Device and Method of Manufacturing the Same. Giboney (U.S. 
6,740,908 B1 dated May 25, 2004) teaches Extended Drift Heterostructure Photodiode 
Having Enhanced Electron Response. Kusakabe (U.S. 6020620 date February 1 , 2000) 
teaches Semiconductor Light-Receiving Device with Inclined Multilayer Structure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thu-Huong Dinh whose telephone number is 571 272- 
9014. The examiner can normally be reached on Monday through Friday (8:30AM- 
5:00PM Eastern). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571 272-1873. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/736,859 



Page 8 



Art Unit: 2812 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. » 
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